This study investigated whether verbs in figurative language activate different types of associations than do verbs in literal language. In a sentence-priming experiment, we compared sentences featuring verbs in idiomatic phrases with control sentences in which the same verbs were meant literally. Participants made lexical decisions about nouns that were associated with either the verb's literal meaning, with the figurative meaning of the phrase, or were unassociated nouns. Verbs in sentence-final position were highly predictable in both types of sentences and hence the phrasal meaning was rendered as figurative or literal before the sentence-final word. Our results showed that in literal sentences, the activation of literal associations was much stronger than that of figurative associations, whereas in idiomatic sentences, associations with the literal meaning of the verb were activated to the same degree as were associations with the figurative meaning. This contrasts with previous psycholinguistic research suggesting that literal associations should not be activated as soon as the phrase has been recognized as idiom. We argue that the literal verb meaning is essenRequests for reprints should be sent to Eva Smolka,
tial in both figurative and nonfigurative language and present a model of idiom recognition that integrates our findings.
PROCESSING VERBS IN GERMAN IDIOMS: EVIDENCE AGAINST THE CONFIGURATION HYPOTHESIS
One of the basic assumptions in semantics is the Composition Principle (Frege, 1923) , according to which phrasal constructions can be semantically decomposed with respect to the literal meanings and syntactic structure of their constituents. There are, however, a large number of figurative expressions, such as the idiom "He blew off some steam" that seem to be anomalous with respect to the Composition Principle. Nevertheless, figurative expressions do not pose problems for the native speaker. Speakers use them frequently in everyday language, and are usually not even aware of their nonliteral nature (Cacciari & Glucksberg, 1994; Gibbs, 1994 ). Yet, classical linguistics and literary theory, as well as early psycholinguistic research, all assume that the interpretation of figurative language requires special cognitive processes (e.g., Grice, 1975 Grice, , 1978 such as an "idiom mode of processing" (Bobrow & Bell, 1973) . Hence, one of the principal aims of classical linguistics has been the formulation of distinguishing criteria for figurative language. The most important of these are "semantic fixedness" and "syntactic anomaly", which have been found to be closely correlated . The degrees of semantic fixedness and syntactic anomaly may differ remarkably between phrases which seem at first glance to belong to the same common class. For example, the transformational possibilities open to the German idiomatic phrase "Ich fresse einen Besen" (literal translation (L): I eat a broom; figurative translation (F): "I'll eat my hat") are highly restricted, in that it (a) requires a conditional clause (e.g., "Ich fresse einen Besen, wenn diese Mannschaft gewinnt"; F: "I'll eat my hat if this team wins"), (b) cannot be shifted into the perfect tense, and (c) cannot be expanded by attributes. In contrast, the idiomatic phrase "Er bricht einen Streit vom Zaun" (L: He breaks a quarrel from the fence; F: "He picks a quarrel") is not limited by any of the constraints listed. Hence, newer linguistic research on figurative language assumes a continuum rather than a clear-cut distinction between the "figurative" and "literal" poles (for German see Burger, 2003 Burger, , 2004 Schindler, 1997;  for English see Cacciari & Glucksberg, 1994; Gibbs, 2002) . Analogously, more recent psycholinguistic research generally agrees that figurative language does not require special cognitive efforts or processes (Gibbs, 1994 (Gibbs, , 2002 Swinney & Cutler, 1979 ; for a review see Titone & Connine, 1999) . However, there is an ongoing debate on how these processes might operate and, in particular, how idioms are stored in the mental lexicon. Models differ on the question of whether the meaning of an idiomatic phrase is stored separately from the meaning of its individual parts and on how the idiomatic meaning is assembled. For example, "noncompositional" approaches suggest that the whole idiomatic meaning of a fixed phrase is stored as a distinct entry in the mental lexicon, like the representation of a long word. The process by which the idiomatic meaning is retrieved is thereby assumed to be independent from the computation of the literal meaning (Gibbs, 1980; Swinney & Cutler, 1979) .
In contrast, "compositional" approaches hold that the meaning of an idiomatic phrase is not stored as a separate semantic unit in the mental lexicon, but is assembled on the fly from the meanings of its individual parts (Gibbs, Nayak, & Cutting, 1989) . Such a compositional analysis does not necessarily include an analysis of the literal meanings of each part. Rather, underlying metaphorical concepts are assumed to play an important role in the understanding, storage and processing of idioms (Gibbs, 1992; Gibbs & O'Brien, 1990; Gibbs, Bogdanovich, Sykes, & Barr, 1997) .
The probably most influential instance of the compositional model has been the "Configuration Hypothesis" of Cacciari and Tabossi (1988) , suggesting that idioms are recognized as special word configurations (hence the name "Configuration Hypothesis"). Using Italian sentence material, for an idiomatic sentence, such as "The tennis player was in seventh heaven," lexical decisions about an association with the idiomatic meaning (e.g., happy) were compared to those about an association with the literal meaning of the last word (e.g., saint) and to those about an unrelated word (e.g., umbrella). Furthermore, the degree of the predictability of idioms was varied, and targets were presented either immediately after the sentence prime or with a delay. When there was no bias in the sentence context to suggest an idiom, idiomatic strings were initially processed only literally, and the idiomatic interpretation required a time delay of 300 ms to be activated. In contrast, when the sentence context predicted an idiom, by the time the last word of a sentence had been reached, only the associations with the idiomatic meaning remained activated. Cacciari and Tabossi concluded that the same processes are involved in assembling both literal and figurative meaning. Idiomatic phrases are initially processed literally until the "key" of an idiom, that is, the specific word configuration associated with the meaning of the idiom, is recognized. After this identification point, the idiom is processed according to its figurative meaning. Hence, the point at which the "key" occurs in a sentence determines which type of meaning is going to be activated. If the "key" does not occur until the end of a sentence, both the literal and the figurative meanings will be activated. If, however, the "key" occurs early in the sentence, the idiomatic meaning alone will remain activated by the end of the sentence.
Unlike Cacciari and Tabossi (1988) , who focused on the processing of nouns in idiomatic configurations, our main interest was to explore the processing of verbs in idiomatic configurations, and in particular whether verbs are processed differently in figurative as compared to literal word configurations. The verb is the structural core of the sentence in every syntactic theory and plays a special role in the expression of sentence semantics as well. Verb phrases, like other linguistic expressions, are located on a continuum with respect to both syntactic anomaly and semantic fixedness (for German see Ágel, 2004; Burger, 2003) . Regarding syntactic anomaly, verb phrases range from completely fixed phrases that do not allow any syntactic modification, such as the idiom "kick the bucket," to those syntactic constructions that are restricted only by the frequency of occurrence. For example, the verb phrase "drink wine" can undergo any syntactic transformation, though the active sentence "I drink wine" is more common than the passive sentence "wine is drunken by me."
Also with regard to semantic fixedness, verb phrases range from absolutely nondecomposable to completely decomposable phrases. In the phrase "drink wine" the verb can take any liquid as complement, such as "drink water" or "drink coconut milk," whereas "kick the bucket" means "die" without any reference to buckets or other containers. Nevertheless, Hamblin and Gibbs (1999) showed that the meaning of the verb in idiomatic phrases may influence the meaning of the idiom. For example, when the verb kick in "kick the bucket" was replaced by a verb that expressed the fast and sudden action, such as punt, this substitution was rated as better preserving the meaning of the idiom than a verb that did not represent the inherent meaning of the verb, such as nudge. That is, the verb-inherent action was transferred to the meaning of the whole idiomatic phrase.
In this study, we explored how the meaning of verbs is processed and therefore examined verbs from two endpoints of the continuum with respect to syntactic anomaly and semantic fixedness: verbs in sentences with literal meaning and verbs in idiomatic phrases.
Given that literal and figurative meanings do not represent a dichotomy but rather a continuum, as is the case with syntactic and semantic fixedness (Gibbs, 2002) , we used the following clear-cut distinction between literal and figurative meaning for the sentence material of the present study. We defined a "fully idiomatic phrase" as a verb phrase (a) in which both the verb and its complements are used in a nonliteral way to produce an overall idiomatic interpretation, (b) that shows some kind of morphosyntactic anomaly, and (c) whose idiomatic meaning is lexicalized. Consider the sentence "Mir ist ein Stein vom Herzen gefallen" (word-for-word (W): "to me is a stone from heart fallen"; L: A stone fell off my heart; F: "It took a load off my mind"). First, neither does the verb gefallen refer to the action of falling, nor do the complements Stein or Herzen refer to a rock or a body organ, respectively. Second, the prepositional phrase vom Herzen exhibits transformational defectivity, since it may not be expanded by an adjective or a relative clause. Finally, the phrase "jemandem fällt ein Stein vom Herzen" (F: "to take the load off someone's mind") is a lexical entry in dictionaries of German (e.g., Duden, Redewendungen, 2002) .
In contrast, we defined a phrase as literal, if the meaning of the verb designated an action or event, and if the verb phrase lacked the properties (a-c). For example, in the sentence "Er ist beim Klettern vom Baum gefallen" (W: "he is while climbing from the tree fallen"; L: He fell out of the tree while climbing), both the verb and the prepositional phrases are used in a literal way, the sentence can undergo all sorts of syntactic transformations and, finally, no dictionary of German lists a verb phrase like "beim Klettern vom Baum fallen" (L: fall out of the tree while climbing).
The aim of the present study was to examine whether verbs in literal phrases activate different meanings than do verbs in idiomatic phrases. For this purpose, we were particularly interested in the use of German verbs. First, up to now there are no online studies on the processing of German verbs in idiomatic sentences, and second, the German sentence structure especially suits the study of semantic associations with the verb. The German perfect tense provides the opportunity to place the verb, that is, the past participle which bears the lexical meaning of the analytic expression of the German perfect tense at the very end of the sentence. 1 Different semantic associations with the verb can thus be tested immediately after the verb has been presented.
In order to contrast the processing of a verb in figurative word configurations with that of literal word configurations, each idiomatic sentence was paired with a literal sentence that comprised the same verb. A cloze probability of roughly 90% (as assessed in a sentence-completion task) ensured that the verb in sentence-final position was highly predictable. That is, idiomatic and literal sentences in our experiment were similar in their degree of predictability, though-by definition-they remarkably differed with respect to their degree of semantic fixedness and syntactic anomaly. It was thus established that in both types of sentences the phrasal meaning was processed and the word configuration was rendered as either figurative or literal before the last word of a sentence.
We used a sentence-priming experiment similar to the one employed in the study of Cacciari and Tabossi (1988) . Participants read a sentence, which included either a verb embedded in a sentence with figurative meaning, such as "Sie hat ihm gründlich den Kopf gewaschen" (W: "she has him thoroughly the head washed"; L: She thoroughly washed his head; F: "She gave him a piece of her mind") or a corresponding literal control sentence, in which the same verb took a literal meaning, as in "Er hat beim Duschen die Haare gewaschen" (W: "he has while showering the hair washed"; L: He washed his hair while showering). Participants made lexical decisions about words associated with the whole figurative meaning, such as Standpauke (telling-off), about associations with the literal meaning of the verb, such as Kleidung (clothes), and about completely unrelated words, such as Wappentier (heraldic animal) and Freizeit (leisure time).
Moreover, we minimized the influence of some confounding variables that were not controlled in Cacciari and Tabossi (1988) : (a) the number of words in a sentence was alike, that is, each sentence comprised seven words, whereas they took between nine and nineteen words in the study of Cacciari and Tabossi; (b) in the present study, the position of the verb was always sentence-final, while the critical prime word was placed between zero and six words before the sentence-final position in Cacciari and Tabossi; (c) in the present study, the word class of the target was always a noun, while the study of Cacciari and Tabossi included nouns, adjectives, adverbs, and verbs; (d) literal associations are usually concrete words that possess fewer letters and are of higher frequency than associations with the figurative meaning of an idiom. Hence, instead of having a single baseline, we matched each association with an unrelated noun on frequency, number of letters, and number of syllables. Finally, to provide a strong basis for the generalization of our findings, we examined 59 different idiomatic phrases and their corresponding literal phrases, while Cacciari and Tabossi tested between nine and twelve idiomatic phrases (without testing literal phrases).
In accordance with the methodology of priming studies (for a review see Neely, 1991) , we defined the activation of an associated noun as reaction time gain relative to its matched unrelated noun. Examples of figurative and literal sentences and their corresponding associations are given in Table 1 .
The experimental conditions of the present study ensured that the phrasal meaning was processed before the presentation of the literal or figurative associations: First, we used highly predictable idiomatic sentences, so that-according to the "Configuration Hypothesis" (Cacciari & Tabossi, 1988) -the "key" for the figurative phrases should occur early in the sentence, at any rate before the verb. Second, we presented the target association 500 ms after the presentation of the verb in sentence-final position, so that-according to the "Configuration Hypothesis"-only the relevant (literal or figurative) phrasal meaning should still be activated. Under these conditions, the "Configuration Hypothesis" predicts that in figurative phrases, only associations with the figurative meaning of the sentence should be activated, but not words associated with the literal meaning of the verb. Although Cacciari and Tabossi did not examine the processing of literal sentences, the same logic should apply here as well: Given that the literal phrasal meaning is highly predictable, no idiom "key" can occur in the sentence, and only associations with the literal verb meaning should be activated.
If, however, our assumption holds that the verb is the structural center of the phrase, the literal meaning of the verb should be activated regardless of whether a specific word configuration is literal or figurative. Hence, we predict that in idiomatic phrases, associations both with the literal meaning of the verb and with the figurative meaning of the phrase will be activated.
We further asked whether the lexical entry of a verb entails only its literal meaning or also the meaning of those figurative expressions that comprise the verb. That is, if the lexical entry of the verb fallen (to fall) relates solely to the literal meaning of falling-to drop or come down freely under the influence of gravity-only the (W) To me is a stone from heart fallen. association with the literal meaning of the verb should be activated in literal sentences. If, however, the lexical entry of fallen relates also to its more abstract or metaphoric meanings, as in "stocks fell sharply," or as in idiomatic expressions such as "jemandem fällt ein Stein vom Herzen" (F: "to take the load off someone's mind") or "jemandem in den Rücken fallen" (L: to fall into someone's back; F: "to stab someone in the back"), some activation of the figurative meaning besides the literal meaning may occur even in literal sentences.
METHOD Participants
Fifty-one Marburg university students participated in the experiment for course credit or payment. A questionnaire assessed that they were monolingual native speakers of German, were not dyslexic, and had normal or corrected-to-normal vision.
Material
A total of 456 sentences were used in the experiment, 118 experimental sentences and 338 filler sentences. All sentences were chosen from the pool of sentences tested in the sentence-completion experiment described below.
Sentence Completion Task
About 1135 sentences in literal or figurative meaning were constructed and each consisted of seven words and was cast in the perfect tense. In German, the perfect tense is expressed by an auxiliary from the verbs sein (to be) or haben (to have) in the second place in a declarative sentence and the past participle form of a verb in sentence-final position. Sentences were semantically and syntactically structured in such a way as to prime the verb in sentence-final position. About 420 different verbs were used and hence the same verb appeared in several different sentences. All verbs had participles, which were built by adding the prefix ge-and the suffix -t or -en to the stem. For the completion task, the last word of a sentence was omitted and replaced with the participle prefix ge-and a blank. For example, the intended sentence "Mir ist ein Stein vom Herzen gefallen" (W: "to me is a stone from heart fallen"; L: A stone fell off my heart; F: "It took a load off my mind"), was presented as "Mir ist ein Stein vom Herzen ge_____." Six lists were created from the sentence pool, each including about 189 sentences. In an experimental session, one list was shown, and lists were rotated from one session to the next. The online sentence-completion experiment was assem-bled using the software provided by "Language Experiments Portal" (Keller, Corley, Corley, Konieczny, & Todirascu, 1998) . 2 Each sentence was completed by between 25 and 32 monolingual native speakers of German (altogether 136 participants who did not participate in the sentence-priming experiment). For each sentence, the number of sentence completions with a specific verb were counted (completions with spelling mistakes were counted as if spelled correctly; "Don't know" answers were included in the count). For example, 25 of the 25 participants who saw the sentence "Mir ist ein Stein vom Herzen ge_____" completed it with fallen, thus providing the participle gefallen (fallen).
Experimental Sentences
From this pool, 59 idiomatic and 59 literal sentences were selected for the sentence-priming experiment. They were chosen in such a way that idiomatic and literal sentences comprising the same verb were closely matched on completion rates. For example, the completion rate of the idiomatic phrase "Mir ist ein Stein vom Herzen gefallen" (W: "to me is a stone from heart fallen"; L: A stone fell off my heart; F: "It took a load off my mind") was 100%, and that of the corresponding literal sentence "Er ist beim Klettern vom Baum gefallen" (W: "he is while climbing from the tree fallen"; L: He fell out of the tree while climbing) was 96%.
On average, sentences in the idiomatic condition were completed with verbs that produced the idiomatic meaning in 91% of the cases (range 52-100%). The corresponding literal control sentences were completed with the literal verb meaning in 87% of the cases (range 56-100%).
We defined a "fully idiomatic phrase" as a verb phrase (a) where both the verb and its complement are used in a nonliteral way to produce an overall idiomatic interpretation, (b) that shows some kind of morphosyntactic anomaly, and (c) whose idiomatic meaning is lexicalized (see above). In the light of these three properties, the idiomaticity of the phrases selected was agreed upon by three independent judges and further verified by reference to an idiomatic phrase dictionary (Duden, Redewendungen, 2002) .
Association Material
Two types of associations were selected for each experimental sentence pair: verb associations (V), that is, nouns related to the literal meaning of the verb, and figurative associations (F), that is, nouns related to the idiomatic meaning of the phrase. It was taken care of that a verb association was not only unassociated with the figurative phrasal meaning but that it was also unassociated with any of the content words of the figurative phrase.
The strength of the associations was assessed in a pre-test. For this purpose, the literal verb and the figurative expression of each sentence pair were transferred into the citation form and allocated to two lists via Latin square. Thus, a list contained either the literal verb or the figurative expression of the same verb. Each (literal or figurative) expression was presented with three associated nouns. For example, the verb fallen (to fall) was presented with the nouns Leiter (ladder), Grube (pit), and Boden (ground). The idiomatic expression "jemandem fällt ein Stein vom Herzen" (F: "to take the load off someone's mind") was presented with the nouns Entspannung (relaxation), Erleichterung (relief), and Freude (joy). Forty-four participants (who participated neither in the sentence-completion task nor in the sentence-priming experiment) rated which of the three nouns was most (1), medium (2), or least (3) associated with the expression. Those associations with the lowest rating were selected as idiomatic and literal associations (mean ratings were 1.43 and 1.48, respectively).
Since verb and figurative associations differ on distributional variables, that is, nouns associated with the literal meaning of the verb comprise fewer letters and syllables and are of higher frequency than nouns associated with the figurative meaning of a phrase, responses for verb associations cannot be directly compared to those for figurative associations. Hence, for each (verb and figurative) association, a word was selected that was unrelated to both the literal verb meaning and the figurative meaning, the verb control (VC) or figurative control (FC), respectively. This unrelated word was a noun and thus belonged to the same word category as the association it was matched to. Most important, it was matched to the related association on lemma frequency, number of letters, and number of syllables. According to frequency counts from the CELEX database (Baayen, Piepenbrock, & Van Rijn, 1993) , figurative associations had a mean lemma frequency of 31 occurrences per million words (range 0-1041), their unrelated controls had a mean frequency of 31 per million (range 0-987); verb associations had a frequency of 65 per million (range 0-475), and their unrelated controls had a mean lemma frequency of 70 per million (range 0-465).
Filler Material
A total of 338 sentences were selected as filler sentences from the sentence pool described above. All filler sentences comprised verbs that appeared only once in the filler set and differed from those in the experimental set.
Hundred and ten filler sentences were followed by an unassociated noun. Corresponding to the nouns of the association material described above, half of the filler nouns consisted of three syllables, the other half of one or two syllables. All nouns besides two appeared only once in the whole material set.
The remaining 228 filler sentences, of these 35 with an idiomatic meaning, were followed by a pseudoword. Pseudowords were constructed by exchanging one or two letters of an existing noun, while preserving the phonotactic constraints of the German language.
Apparatus
Stimuli were presented on a 17" monitor, connected to an IBM-compatible Pentium III personal computer. Response latencies were recorded from the left and right "control" keyboard keys.
Procedure
Four lists were constructed; each included both the literal and the figurative version of all experimental sentence pairs and all filler sentences (in total 456 sentences). The four different association types of a an experimental sentence pair were rotated over the four lists by Latin square in such a way that a list contained either the figurative association (FA) together with the unrelated verb control (VC) or it contained the verb association (VA) together with the unrelated figurative control (FC). For example, in the first list, the idiomatic phrase "Mir ist ein Stein vom Herzen gefallen" (F: "It took a load off my mind") preceded the figurative association Erleichterung (relief), and the literal sentence "Er ist beim Klettern vom Baum gefallen" (L: He fell out of the tree while climbing) preceded the verb control Indien (India), and vice versa in the second list. In the third list, the idiomatic phrase preceded the figurative control Zusammenkunft (get together), and the literal phrase preceded the verb association Leiter (ladder), and vice versa in the fourth list.
Participants were randomly assigned to a list. Each list was further subdivided into six blocks of 76 trials. The ordering of the sentences within a block was randomized for each participant. Participants were tested individually in a dimly lit room and were seated at a viewing distance of about 60 cm from the screen. Participants ran through 11 practice trials before the experimental blocks.
Each trial started with a fixation point in the center of the screen for 500 ms, followed by the seven words of a sentence, each presented for 500 ms in the center of the screen. Five hundred ms after the last word of a sentence (SOA = 500 ms) the target item appeared in green letters 0.9 cm above the center of the screen and remained there until the participant's response. Words were presented in 18-point Sans Serif font.
Participants made lexical decisions to the targets, as fast and as accurately as possible. "Word" responses were made by pressing one of the "control" keyboard keys with the index finger of the dominant hand, "pseudoword" responses were made with the subordinate hand. During the practice trials, participants received automatic feedback for all responses, during the experiment, only for incorrect responses; they could self-monitor the length of the breaks between blocks. The experiment lasted for about 50 minutes.
RESULTS
All analyses were performed on latency and accuracy data with participants (F 1 ) and verbs (F 2 ) treated as random variables. The data of two participants with more than 15% errors on word responses were removed, so that 49 participants were included in the data analyses (mean error rate was 3.3%); the data of two verbs, that is, of two sentence pairs were removed (since more than 50% of the participants produced incorrect responses to one of the control words), leaving a total of 57 sentence pairs in the data analyses. Mean response latencies were calculated for correct responses, and reaction times (RTs) exceeding 2.5 standard deviations from a participant's mean were excluded. RT and error means are given in Table 2 .
We intended to explore whether verbs in idiomatic and literal phrases activate different associations. The amount of activation was calculated separately for each type of phrase (and participant) by subtracting the mean of the associated condition from that of its matched unrelated control condition: verb controls (VC) minus verb associations (V) for verb activation (VA), and figurative controls (FC) minus figurative associations (F) for figurative activation (FA). Figure 1 depicts these activation effects.
These activation effects were entered in 2 × 2 analyses of variance (ANOVA) with repeated measures factors phrase (literal/idiomatic) and association (verb/figurative) . Since there were no significant effects with the accuracy data, in the following the effects of response latency are described. Note. Mean RTs in milliseconds (SD in parentheses) and error means.
The main effect of phrase was not significant (F 1 and F 2 < 1), indicating that nouns following literal phrases (27 ms) were activated to the same extent as those following idiomatic phrases (30 ms). Also the main effect of association was not significant, F 1 (1, 48) = 2.64, p = .1105; F 2 (1, 56) = 1.22, p = .2735, confirming that verb associations (34 ms) were activated to the same degree as were figurative associations (24 ms). The interaction between phrase and association was marginally significant in the participants analysis, F 1 (1, 48) = 3.77, p = .0580, and significant in the items analysis, F 2 (1, 56) = 4.64, p = .0356.
In order to examine this interaction more closely, the effects of verb and figurative association were analyzed separately for literal and idiomatic phrases. As expected, in the literal-phrase condition, the main effect of association was significant, F 1 (1, 48) = 8.01, p = .0068; F 2 (1, 56) = 4.01, p = .0502. Verb associations (39 ms) were more strongly activated than were figurative associations (15 ms). By way of contrast, in the idiomatic-phrase condition, the main effect of association was not significant (F 1 and F 2 < 1), indicating that the activation of verb associations (28 ms) was as strong as the activation of figurative associations (32 ms).
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FIGURE 1 Activation (unrelated minus related) for nouns associated with the literal meaning of the verb or with the figurative meaning of the phrase presented after literal or idiomatic phrases. *p < .05 indicates significance level in the participants analysis; **p < .05 indicates significance level in both participants and items analyses.
DISCUSSION
The experiment investigated how verbs in figurative language are stored and processed in the mental lexicon, more specifically, whether verbs in idiomatic phrases activate different types of associations than do verbs in literal sentences. Associations with the figurative meaning of a phrase were contrasted with associations with the same verb in a literal sense and with unassociated nouns. The processing of literal and idiomatic sentences should yield different patterns of meaning activation, nevertheless, we expected the literal meaning of the verb to be activated in both types of sentences.
Indeed, our results showed that in literal sentences, associations with the literal meaning of the verb were more strongly activated than were associations with the figurative meaning. Most importantly, in idiomatic sentences associations with the literal meaning of the verb were activated to the same degree as were associations with the figurative meaning. In this respect our results are straightforward: the literal meaning of the verb is always activated, in both literal and in idiomatic sentences.
These findings contradict the predictions of the "Configuration Hypothesis." and in particular the implementation of an idiom "key" (Cacciari & Tabossi, 1988) . In highly predictable idiomatic sentences, the "key" or point at which the idiomatic word configuration is recognized occurs early on. The recognition of the idiom "key" is assumed to make the processing of the literal meaning superfluous to the subsequent sentence recognition task, so that the literal meaning should not be further processed, in contrast to the figurative meaning of the word configuration. Therefore, Cacciari and Tabossi assume that by the end of the sentence only associations with the figurative meaning of an idiom should be activated.
This definition of an idiom "key" was based on what Cacciari and Tabossi considered highly idiomatically-biased sentences, namely sentences that had an idiomatic cloze probability of 45%. The sentence material and design of our study should produce even stronger evidence in favor of the "Configuration Hypothesis": First, a sentence-completion task assessed that the verbs in sentence-final position were highly predictable, that is, our idiomatic sentences had an average cloze probability of 91% (compare with the cloze probability of 45% in Cacciari & Tabossi) . This assured that the word configurations were recognized as figurative before the verb was presented. Furthermore, to ensure that the idiomatic meaning was comprehended well before the presentation of the targets, target associations were delayed 500 ms after the presentation of the verb. Nevertheless, we found that associations with the literal meaning of the verbs were strongly activated, and what's more, they were activated to the same degree as were the associations with the figurative meaning of the sentences.
This activation of literal meaning may be specific to verbs. In terms of syntax, the verb is the structural center of the sentence because it opens the positions of the complements, namely those elements which are syntactically obligatory. These complements, in turn, are dependent on the subcategorization properties of the verb and are thus predictable as soon as the verb has been processed. In our experi-mental setting, where the subcategorizing verb occupies the sentence-final position, the direction of predictability is reversed: The number and type of complements that occur in the sentence constrain the choice of possible verbs in the last position, so that the verb is partially processed even before it is realized.
The same holds true from a semantic perspective. Concerning idioms, Hamblin and Gibbs (1999) found that the verb-inherent action affects the meaning of the whole phrase. Consider the German idiom "Damit hat er Öl ins Feuer gegossen" (L: He poured oil in the fire with that; F: He added fuel to the fire with that). The preposition in(s) is a German preposition that can govern both the dative case for locations (indicating the semantic feature [+static] ) and the accusative case for directions (indicating the feature [-static]; Gansel, 1992) . Because an accusative case is assigned in the above example, the semantic feature [-static] of the participle form gegossen (poured) can be anticipated. Therefore, even from a semantic point of view, certain verb properties are processed before the verb itself is realized.
As a consequence of the syntactic and semantic processing properties of verbs, we question Cacciari and Tabossi's (1988) notion of an idiomatic "key" and its implication that the literal meaning is not processed any longer subsequent to the recognition of an idiomatic word configuration. We agree that there is a certain point at which a word configuration is recognized as being idiomatic. However, our findings indicate that this point in time does not determine whether the literal meaning of verbs is activated or not. Rather, the processing of the literal meaning of the verb is independent of the point at which the idiom is recognized.
Even though our results show that the literal verb meaning is inevitably activated, we do not assume that the processing of the literal verb meanings is a precondition for the processing of the figurative meaning. Such an assumption would predict longer response latencies for the processing of figurative meaning as compared to that of literal meaning. However, a comparison of the baseline conditions (i.e. the unrelated conditions) in our study shows that the phrasal meaning of the idiomatic sentences was processed as fast as or even faster than the phrasal meaning of the literal sentences. 3 We thus agree with Gibbs (2002) that figurative mean-ings are not second-level interpretations that necessitate complete literal interpretations of the utterances on the first level. Rather, our results demonstrate that figurative interpretations do not block the activation of literal associations even in contexts in which they are completely redundant.
Our findings are more compatible with recent hybrid models of idiom processing (Caillies & Butcher, 2007; Cutting & Bock, 1997; Sprenger, Levelt, & Kempen, 2006 ) that account for the "paradox" of idioms being both unitary and compositional: On the one hand, the individual words that constitute an idiom are separately addressable processing units, while on the other hand, they receive a distinct representation. For example, the unitary representation of a "superlemma" engages morphosyntactic constraints on the idiomatic configuration and discriminates idiomatic from literal word configurations (Sprenger et al., 2006) . Semantic constraints have been suggested to differentiate between decomposable and nondecomposable idioms. While the figurative meaning of a decomposable idiom possesses rich structural network connections with its component words, nondecomposable idioms lack such connections (Caillies & Butcher, 2007) . These hybrid models thus assume different representations to distinguish between semantically decomposable and nondecomposable idioms (e.g., Caillies & Butcher, 2007) or idiomatic and literal word configurations (Cutting & Block, 1997; Sprenger et al., 2006) .
In contrast, we propose a model that comprises the same representations and processes for both idiomatic and literal configurations. Since our idiomatic configurations were mostly nondecomposable according to the definition of Caillies and Butcher (2007) , our model may generalize to the processing of composable as well as nondecomposable idioms. Utterances in orthographic form (as is the case in our experiments) or phonological form are morphologically decomposed. The single morpheme is accessed, and its associated mental concept is activated (Smolka, Zwitserlood, & Rösler, in press ). For example, as soon as the participle gefallen (fallen) is encountered, it is decomposed, so that the morpheme fall is accessed, which activates the meaning fallen (to fall) at the concept level (for the sake of clarity, concepts are represented by English words in Figure 2) . The frequency of a particular morpheme determines the strength of meaning activation at the concept level. Semantic spreading activation at the concept level will further activate closely related associations, such as the concept Leiter (ladder). Indeed, our findings have shown that the literal meaning of the verb is activated regardless of whether the verb is part of a literal or an idiomatic sentence, and at what point in time the word configuration is recognized as literal or figurative.
In addition to the activation of single morphemes and their concepts, also particular combinations of morphemes activate each other and their joint concept. These combinations of morphemes may not only represent morphologically complex words, such as inflected or derived forms, but also collocations, which are non-idiomatic word configurations that display some moderate syntactic as well as semantic fixedness, or idiomatic combinations (as is the case in this experiment). For example, the combination of the morphemes mir, stein, vom, herz, fall, will activate the common concept that expresses the idiomatic meaning "to alleviate a mental burden." At the concept level, the meaning of this concept will further activate the closely related concept Erleichterung (relief), as our results have shown. The frequency of a particular morpheme combination determines how strongly the common concept will be activated. This further explains why a literal sentence like "Er ist beim Klettern vom Baum gefallen" may not only activate the association with the literal meaning of the verb fallen but also-at least to some degree-the concept of an idiom that comprises the same verb. The frequent co-occurrence of the morpheme fall and the morphemes stein, vom, and herz, will give rise to the activation of the idiomatic concept, even if fall occurs in a non-idiomatic sentence (as represented by the dotted line in Figure 2 ). In this respect, the lexical entry of a verb may entail not only its literal meaning, but also the meaning of those abstract and figurative expressions that comprise the verb.
We have argued that verb phrases are located on a continuum with regard to syntactic as well as semantic fixedness. According to recent valency theory (Ágel, 2004) , relatively fixed expressions do not represent an exception but rather the default of linguistic structure. The model we present here is a unitary system for the processing of literal and figurative language: Morpheme combinations, which may form single words and up to complex combinations such as idioms, activate their corresponding joint concept. The meaning activation at the concept level is determined by the frequency of a single morpheme as well as by the frequency of the particular morpheme combination. Since each morpheme will always activate its closely related concept, literal meaning associations will be available regardless of the meaning of the whole phrase.
